To protect participant privacy, data is available upon request from the University Hospital (Radboudumc, Nijmegen, the Netherlands). Requests for data access may be sent to the Corresponding Author Mrs O. Visser (<olga.visser@radboudumc.nl>).

Introduction {#sec005}
============

Pertussis is a dangerous disease for young infants. They suffer the greatest risk of severe complications and are too young to be fully protected by vaccination\[[@pone.0155861.ref001]--[@pone.0155861.ref003]\]. Despite longstanding vaccination programmes with high coverage, several countries have reported a resurgence of pertussis in the last decades\[[@pone.0155861.ref004]--[@pone.0155861.ref009]\]. This places infants at risk of pertussis infection\[[@pone.0155861.ref008],[@pone.0155861.ref010]\].

To reduce the burden of pertussis for infants, some countries have introduced more targeted vaccination approaches to their childhood vaccination programmes. One of these approaches is cocooning\[[@pone.0155861.ref005],[@pone.0155861.ref011]--[@pone.0155861.ref013]\]. In a pertussis cocooning strategy, a pertussis-containing vaccine, most often the combined tetanus toxoid, reduced diphtheria toxoid, and acellular pertussis (TDaP) is offered to those around a newborn. The aim is to prevent transmission to the baby. The target groups for cocooning vaccination include parents, close household contacts, and healthcare workers who take care of infants.

Given the international debate regarding the uptake of pertussis cocooning among intended recipients as well as on policy level, the expected acceptance of this strategy should be considered before implementation\[[@pone.0155861.ref014]--[@pone.0155861.ref017]\]. A well-planned implementation strategy is crucial to prevent an uptake problem and to ensure widespread acceptance. This strategy should be carefully linked to the relevant determinants of acceptance\[[@pone.0155861.ref018],[@pone.0155861.ref019]\].

Multiple studies describe the determinants of accepting pertussis vaccination for cocooning, investigating both the intention to accept as actual acceptance in diverse target groups \[[@pone.0155861.ref020]--[@pone.0155861.ref041]\]. Wiley et al., for example, report that a healthcare provider's recommendation, the belief that the vaccine is safe and effective, and the access to good information about pertussis correlate with pregnant women's acceptance of postpartum pertussis vaccination in Australia\[[@pone.0155861.ref020]\]. Other studies involving paediatric healthcare professionals as well as parents also find that the perceived risk of pertussis, previous vaccination acceptance, and knowledge influence acceptance\[[@pone.0155861.ref021]--[@pone.0155861.ref041]\].

To identify possible determinants of acceptance, it is important to gain an in-depth understanding of the target groups' values, opinions, behaviours, and social contexts regarding pertussis cocooning. The current evidence is mainly based on quantitative research. Therefore, this study qualitatively explores the perceived determinants (barriers as well as facilitators) of intention to accept pertussis cocooning vaccination in both parents and various groups of healthcare professionals in the Netherlands and it describes the differences between the groups that we interviewed.

Methods {#sec006}
=======

Design {#sec007}
------

We conducted focus groups to explore all the relevant perceived determinants of intention to accept pertussis vaccination. A focus group encourages interaction between the participants, which facilitates a rich discussion\[[@pone.0155861.ref042]\]. If no focus group was possible due to organisational constraints, individual interviews were carried out.

Study participants {#sec008}
------------------

We selected parents of newborn babies and three different subgroups of healthcare workers: maternity assistants, midwives, and paediatric nurses, as they reflect groups, which are in close and prolonged contact with newborns. The study was performed in the Netherlands, a country where both maternal pertussis vaccination as well as pertussis cocooning were not implemented during the study period. In the Netherlands governmentally advised vaccination programmes are normally paid for by the government, which was the assumption of the interviewees during the interviews.We organised homogeneous focus groups between May 2011 and June 2012.

### Parents {#sec009}

We interviewed pregnant women as well as mothers and fathers of newborns to determine their opinions. We asked seven teachers of pregnancy exercises from three different institutions in three different geographical areas in the Netherlands to invite their current groups of antenatal and postnatal women to participate. Their partners were also invited for a separate focus group. The neighbourhoods of these pregnancy classes differed clearly with respect to socio-economic features. The teachers registered the names for participation and a convenient time and place for the focus groups was arranged.

### Maternity assistants {#sec010}

One home care organisation invited as many maternity assistants as necessary from ten teams. These maternity assistants have completed intermediate vocational education and take care of the mother and child at their home in the first week after delivery. Focus groups were planned in the 1.5 hours before a planned team meeting. The home care organisation manager invited all their team members and registered the potential participants.

### Midwives {#sec011}

One regional professional organisation of midwives invited all 35 of their midwives to participate. These community midwives work in private practices and take care of the uncomplicated births in the Netherlands, either at home or in a hospital. The midwives registered for participation by e-mailing the primary researcher, who arranged an appointment for the focus group.

### Paediatric nurses {#sec012}

To obtain the opinions of nurses in regular close contact with infants, we chose to interview nurses working in the neonatal care unit of a Dutch university medical centre. The team managers sent invitations to 125 neonatal care nurses, who were asked to register by e-mailing the primary researcher. Since a focus group appeared impossible because there were too few reactions, we interviewed the individual participants.

Data collection {#sec013}
---------------

The focus groups and interviews lasted around 1.5 hours, and a trained moderator (OV) and a research assistant (JW or LK) conducted them. We used a semi-structured interview guide, which was based on themes derived from the available literature and a barrier framework\[[@pone.0155861.ref018],[@pone.0155861.ref024]--[@pone.0155861.ref026],[@pone.0155861.ref043]--[@pone.0155861.ref046]\]. The same interview guide was used both for the focus groups as well as the interviews.

The interview topics included personal, external (social and societal), and organisational factors\[[@pone.0155861.ref018]\] We revised the interview guide after a pre-test. New themes that emerged during the focus groups and interviews were intuitively added to the interview guide by the researcher, to be verified in the next focus groups and interviews. New focus groups and interviews were planned for each group until no new concepts or themes emerged and theoretical saturation occurred.

Before enrolment, all participants had received a leaflet with information regarding the purpose of the focus group or interview, the voluntariness of participation, and a short introduction to the pertussis cocooning strategy. The focus groups and interviews started with an introduction to the study objectives and the role of the participants during the focus group, where the interactive character of the meeting was emphasised. The participants were assured that everything they said would be anonymous and confidential, and we asked their consent to record the focus group. Then, we introduced the key question for the focus group: 'Why would you accept or refuse pertussis vaccination if it were offered to you in the context of a cocooning programme?' We assured the participants that we were interested in arguments both for and against acceptance, and we asked them to write down these reasons for themselves first. An open group discussion followed, and the moderator asked more in-depth questions. The assistant checked whether all the topics taken from the interview guide had been covered and introduced a theme where relevant. In order to ascertain whether new arguments would arise for respondents, in case they would have access to more detailed information on pertussis and vaccination, we then handed out a sheet with factual information about pertussis and the proposed vaccination (comparable to information routinely provided in public health leaflets) to the participants. Then the group discussed this information.

Analysis {#sec014}
--------

The focus groups and interviews were recorded with a digital voice recorder and transcribed verbatim by an independent transcriber (RW). The moderator and a research assistant independently coded all the focus groups and interviews. They used the qualitative software programme Atlas.ti for this purpose. We performed a thematic content analysis after completion of all focus groups and interviews and extracted main themes by means of both an inductive approach and a deductive approach. The moderator and research assistant discussed the codes and themes. They discussed any disagreements further until they achieved consensus. This study adheres to the Coreq guidelines for reporting qualitative studies\[[@pone.0155861.ref047]\].

Ethical review {#sec015}
--------------

The Medical Ethics Committee of the Arnhem---Nijmegen region assessed the study and concluded that it was exempt from their approval; reference number: 2010/475.

Results {#sec016}
=======

We conducted a total of 13 focus groups and six individual interviews. There were 21 new parents (five focus groups, 17 women and four men), 26 maternity assistants (five focus groups, all women), 12 midwives (three focus groups, all women), and six neonatal care nurses (individual interviews, all women). The focus groups consisted of a minimum of three participants and a maximum of seven participants.

The expected, or recently born, child of the interviewed parent was usually their first baby; only four of these parents already had children. The average work duration of the professionals was 10 years, ranging from less than a year (just started working) to 42 years.

We found nine common factors all target groups considered in the decision on their own vaccination, that was intended to protect their baby or a patient. Some of the factors were more prominent in specific target groups. In the following these nine perceived determinants of intention to accept pertussis vaccination for cocooning will be described. In [Fig 1](#pone.0155861.g001){ref-type="fig"} an overview of these determinants is presented, as well as the overarching themes which we elicited from these determinants. We elaborate on the overarching themes in the discussion section of this article.

![Positional map of determinants and overarching themes of parental intention to accept pertussis cocooning vaccination.](pone.0155861.g001){#pone.0155861.g001}

Risk perception {#sec017}
---------------

In deciding whether to accept pertussis vaccination, all groups evaluated their perception of three risks relative to the vaccination strategy: (1) the risk of pertussis disease for an infant, (2) the risk that they would transmit pertussis to an infant, and (3) their own risks due to vaccination. Within all participant groups, opinions differed on how to cope with risks, ranging from a risk-averse stance to the view that risks are an inevitable part of life.

### Risk of pertussis disease for infants {#sec018}

In evaluating the risk of pertussis for infants, the participants considered both the chance that an infant would contract pertussis and the severity of the disease for infants. In all the groups, experience with infant pertussis in the direct environment seemed to influence the evaluations.

> *Witnessing this child eventually only having some necrotized lung tissue left and actually dying*. *It made me realise that a simple disease like whooping cough can have major consequences for these little ones*.
>
> --Neonatal care nurse

Though participants divided over all groups, believed the risk of pertussis to vary for infants, we observed that this belief was most expressed by the professionals. This seemed to mitigate the sense of urgency they felt in relation to their own need of vaccination. For example, they asked if severe pertussis occurs more often in specific groups, such as non-breast-fed children. For them, attributing the risk of pertussis to a specific group with a specific behaviour seemed to minimise the risk for the rest of the children, which then made vaccination less important. Furthermore, several participants from all target groups placed the risk of infant pertussis in the context of the total burden of all disease on infants and questioned the priority of pertussis: is it currently the most important disease for a prevention programme?

### Risk of transmission to an infant {#sec019}

In assessing whether they might transmit pertussis to an infant, the participants reported two important factors. First, they appraised the risk of contracting pertussis themselves. Experience with adult pertussis in their environment and the view of their own health and immunity status seemed to influence their perception of this risk.

> *I think my chances of contracting whooping cough are not very high*. *I figure my body can handle it*. *I\'m healthy enough*.
>
> --Maternity assistant

Second, participants assessed the chance of transmitting pertussis to an infant once they had contracted the disease themselves. This came forward most clearly in the interviews with the healthcare professionals. They looked for quantification of this risk and asked what evidence there was that they, as a profession, contributed to transmitting pertussis to infants. A few midwives felt that the nature of their work requires little contact with infants, and they therefore perceived the chance of their transmitting pertussis to an infant as small. Other professionals believed that other means of prevention---such as quick diagnostics or hygiene measures---would be enough to prevent transmission, i.e. a low risk. For parents, the chance of transmission was a less important issue in their considerations on pertussis vaccination acceptance, as compared to healthcare workers.

> *On the other hand*, *sanitary regulations are so strict that we are constantly washing our hands*. *I wonder what the chances of infection are when you adhere to the hygienic regulations*.
>
> --Maternity assistant

### Risk associated with vaccination {#sec020}

The participating groups assessed the personal risks due to their own pertussis vaccination. From all target groups there were some participants, who compared the possible side effects to the side effects of previous vaccinations, and most assumed that this risk was low.

> *I don\'t really see the problem*. *I\'m not fond of injections*, *but come on*, *get it over with*, *have it*, *and you\'re done*. *You might have a bit of fever and a sore spot for a little while*, *but that\'s it*.
>
> --Neonatal care nurse

Both parents as well as health care workers needed more information about the consequences of the temporary side effects. However they did differ in considering the context of these consequences: for instance, parents asked specific questions about the effects in the postpartum period, such as the effect on breastfeeding or the risk of contracting pertussis from the vaccination and transmitting it to their newborn. Professionals asked whether they could continue working after pertussis vaccination. Some participants of all target groups also focused on the long-term side effects. They felt they could not assess the risk of long-term side effects because the vaccines had not yet existed long enough. They compared this to the diethylstilbestrol (DES) treatment in the mid-20th century, which turned out to have long-term side effects nobody expected. Furthermore, some neonatal care nurses worried about antimicrobial resistance to vaccines and what that would mean for the future.

> *I mean*, *the DES hormones situation way back when*, *we didn\'t know anything about that either and we used it anyway*. *Nobody knew it would get so badly out of hand*.
>
> \- Maternity assistant

Outcome expectations {#sec021}
--------------------

The expectations participants had about the outcomes of the cocooning strategy were important in forming opinions. This was reflected in how they perceived the efficacy of the programme, as well as the expected benefits versus the expected costs.

### Perceived efficacy {#sec022}

To assess the efficacy, the participants asked themselves: how effective will cocooning be in preventing pertussis in infants? In considering their answers, the participants repeatedly said that the state of the scientific work proving the intervention would be effective was crucial for forming an opinion. This stood out especially in the opinions of the midwives, although all the participating groups said that the evidence base for the strategy was important.

How the participants perceived the efficacy of cocooning seemed to be shaped by (1) the effect of cocooning in other countries, (2) the perceived efficacy of the vaccine itself, (3) the participants' trust in the government, (4) their opinions of the extent of the cocooning programme (i.e. which target groups would be included), and (5) future vaccination uptake. For example, some participants divided among all target groups argued that vaccination in general no longer seems to be a matter of course. Now it is difficult to close a circle of protection around an infant, which diminishes the potential effect of cocooning. In all different groups, others stated that the government does not take their responsibility for vaccination advice lightly. Therefore, if the government advised pertussis vaccination, they would trust it as an effective strategy.

> *And the usefulness*. *I would like the results to be examined 10 years later to see whether it was any use vaccinating everybody and whether these numbers will have indeed decreased*.
>
> --Midwife

### Perceived cost-effectiveness {#sec023}

To evaluate the cost-effectiveness, the participants questioned whether the benefits would outweigh the money and effort the government had to invest. This question came forward in all the groups, but the midwives stated it most specifically. Others (from all groups) said that the efficacy should be optimal to achieve a balance, and they believed the whole population should be re-vaccinated.

> *It may sound harsh*, *but all this to save one baby*. *Consider the costs and the system that has to be set up*. *Macro-economically*, *this makes you wonder whether it is really worthwhile*.
>
> --Parent

General vaccination beliefs {#sec024}
---------------------------

The opinions of vaccination in general are reflected in the evaluation of pertussis vaccination in the context of cocooning. Some participants stated that vaccination in general is routine; for them, it is just the normal thing to do. They trusted the government or science to prescribe a vaccination only if it was unquestionably 'a good idea'. Not all people for whom the National Immunisation Programme (NIP) was routine automatically thought pertussis cocooning was routine as well. Mainly parents expressed this view.

> *If people (i*.*e*. *government employees*, *OV) have come up with this solution*, *I guess it will be all right*.
>
> --Parent

Further, other participants had rather critical beliefs about vaccination in general. Their arguments belonged to three groups. First, they criticised the necessity of new vaccines. They asked themselves: 'where will it all end?' They wondered if cocooning just reflected a lobby of the pharmaceutical industry promoting the use of a new vaccine. Second, the participants were suspicious of vaccination in the sense that it was 'not natural'. Some perceived a vaccination as 'rubbish that is injected into your body'. Third, some participants claimed that naturally overcoming an infection would improve their health. Notably, most respondents with this critical mindset were professionals.

> *Isn\'t it supported by an enormous politically motivated group*, *or a pharmacological group that has earned lots of money with it*?
>
> --Neonatal care nurse

Moral norm {#sec025}
----------

While evaluating their intention to accept pertussis vaccination for cocooning if it were offered to them, the participants' moral norms seemed to influence them. They gave arguments about their feelings of responsibility and the justification of the programme.

### Responsibility {#sec026}

Both professionals and parents said they felt a responsibility towards the infant at risk, and they took this into account when deciding about vaccination. Some professionals related this responsibility to their roles as professionals and said they would accept vaccination as a part of their profession. In contrast, others said that vaccination belonged to the personal domain, and they refused to accept it as a part of their profession. Some parents also felt obliged to set an example by accepting vaccination. They asked themselves: 'If we don't accept vaccination, why would others?'

> *And for the family too*. *I don\'t think it looks very professional if you are the one who infects the child*.... *It is our priority to protect the child*... *Being there to take care of the child and at the same time infecting it would be rather contradictory*.
>
> --Maternity assistant

### Justice {#sec027}

In considering whether to accept a possible future pertussis vaccination, the respondents (mainly the professionals) said that they needed to feel that being asked to accept vaccination was fair. Some asked themselves if they thought it fair that they had to take responsibility for the health of a baby by getting vaccinated if parents, in their eyes, did not act responsibly (if they refused vaccination themselves, smoked, or bottle-fed the newborn). Other respondents said it was unfair that healthcare professionals were 'always' the ones who had to be vaccinated.

> *To what extent*? *Should I have the vaccination when the mother chooses to smoke and to bottle-feed the child*? *That is my argument*. *I have to work hard (to keep the baby safe) and she doesn\'t care at all*.
>
> --Midwife

Opinions of others {#sec028}
------------------

While some participants said they would decide about vaccination by themselves, others clearly stated that they would value discussion with like-minded people before deciding. Yet all the participants were conscious of other people's opinions of vaccination. Professionals and parents alike tended to value the opinions of people with the relevant medical expertise. The opinions of family and friends were also important to parents. The professionals also said their colleagues influenced their opinions. However, maternity assistants were an exception: they said their profession was so solitary that they hardly had a chance to discuss such topics with their colleagues.

> *Among colleagues we sometimes talk about things during a break*. *One knows more about this and another about that*, *so eventually your decisions are better reasoned*. *At least you know for a fact that you have really given it some thought*.
>
> --Neonatal care nurse

Perceived autonomy {#sec029}
------------------

In the interviews, all the participants discussed the need to critically appraise their opinions of pertussis vaccination themselves. Some stated that the right to choose freely should not always prevail because the negative consequences of some choices could harm others. Nonetheless, such a restriction on their own choices led most participants to reject the offer of vaccination. This was most explicit among the maternity assistants when they recounted their experience with the Pandemic 2009H1N1 influenza. The pressure from their employers to accept vaccination negatively influenced their decision then and would do so again in the future.

> *Yes*, *mainly because it is very important to decide about your own body*... *after all*, *despite the best intentions*, *if people cannot choose for themselves*, *they\'ll object by saying*: *"Hey it is my body you are injecting*.
>
> --Neonatal care nurse

Anticipated regret {#sec030}
------------------

Another influential factor in considering pertussis vaccination is the possibility of a future consequence of their decision that the participants would regret. They mainly referred to the possible consequences of not being vaccinated. If a child in their environment then contracted pertussis, they would seriously regret it and feel guilty about not accepting pertussis vaccination. This argument emerged in all the groups. The midwives added an extra dimension to this argument: they would also regret losing income from their private practices if they became ill themselves. Some participants would also regret accepting the vaccination if they suffered physical problems at some point in the future that they thought the vaccination caused.

> *Of course it's terrible when a child falls ill*, *especially a very small child*, *but if you knew you could have prevented it*, *you\'d never forgive yourself*.
>
> --Parent

Decisional uncertainty {#sec031}
----------------------

The amount of doubt participants showed in their deliberation about accepting the vaccination seemed to influence the decision. Some participants had confidence in their own opinion because of their education or their trust in the governmental organisations that provided the guidelines. Others believed they should be able to make an educated decision, but felt inadequately equipped to do so. When the participants tried to explain their uncertainty, they said it seemed to have become more difficult to handle the information for their decision because more and more information---often with contradictory messages---had become available. They then tried to verify the information and take into account the objectivity and reliability of the source and the evidence base, as well as the consistency of the message coming from different sources. Referring to the Pandemic 2009H1N1 influenzain 2009, the participants said that the more unrest they perceived in society and the more often messages appeared in the media, the less trust they had and the more difficult their decision would be. Both parents and healthcare workers recognised their decisional uncertainty.

> *What bothers me most was that both websites boast scientific underpinning*. *What I would like is one objective website because now one of them is for and the other is against*, *and how are you supposed to compare the two*? *Flip a coin*?
>
> --Parent

Perceived organisational barriers {#sec032}
---------------------------------

Although the location, time, and vaccine provider of the future pertussis vaccination programme seemed to influence all the groups, they thought other issues were the most important ones.

Some parents believed it would be best if mothers were re-vaccinated before pregnancy, but at the same time they questioned the practical implications of this advice. The concept of vaccinating the mother right after birth caused some specific concerns about the vaccination location. They said that having to go to a specific health clinic for vaccination would reduce their willingness to accept. For them, the vaccine provider was a lesser issue; combining the vaccination with an already standard appointment seemed more important.

For neonatal care nurses and maternity assistants, the vaccine would be most logically provided via the occupational health service. However, community midwives who work in their own private practices with busy shift schedules often have no arrangements with an occupational health service. If the organisation around administering a vaccination were their own responsibility, that would hinder acceptance. All the professionals stated that an easily accessible location for vaccination with flexible timing options would facilitate their acceptance.

> *Logistically*, *things have not been arranged*, *things like where to get it since we\'re not a group*. *In an institution or an organisation you can apply to your manager or your work regulations*. *But we are self-employed*, *so where do we go*? *We can go see our general practitioner and pay*.
>
> --Midwife

Discussion {#sec033}
==========

Determinants of pertussis cocooning acceptance {#sec034}
----------------------------------------------

In this study, we have identified nine perceived determinants of intention to accept pertussis cocooning among different target groups in the Netherlands. Five of these determinants (i.e. risk perception, general vaccination beliefs, the opinions of others, perceived autonomy and organisational issues) have been previously identified in studies of pertussis cocooning acceptance \[[@pone.0155861.ref020]--[@pone.0155861.ref041]\], albeit in a slightly different form. We have added perceived cost-effectiveness (as a concept of outcome expectations), justice (as a concept of moral norms), anticipated regret, and decisional uncertainty as perceived determinants of the intention to accept pertussis cocooning.

### Relation to known determinants of pertussis cocooning acceptance {#sec035}

All studies of the determinants of pertussis cocooning acceptance, both on the intention to accept as the actual acceptance, name the influence of the risk perception of pertussis\[[@pone.0155861.ref020]--[@pone.0155861.ref041]\], which is in line with our findings. It is also consistent with Brewer's meta-analysis\[[@pone.0155861.ref048]\], which confirms the role of the perceived risk of vaccine-preventable diseases in relation to vaccination behaviour in general. The studies of pertussis cocooning acceptance also mention some form of the perception of the risk of transmission to an infant and the risk associated with vaccination\[[@pone.0155861.ref020]--[@pone.0155861.ref026],[@pone.0155861.ref029],[@pone.0155861.ref030],[@pone.0155861.ref036]--[@pone.0155861.ref039]\]. However, most of these studies hardly distinguish them as different risks that are weighed in decision-making. They appear mainly in overall categories such as 'fear of vaccination'. A study ofHayles et al also suggests that the perceived risk of transmission to an infant is an important factor in postpartum pertussis vaccine acceptance among mothers and demonstrates that concerns on vaccine safety and efficacy relate to non-acceptance \[[@pone.0155861.ref037]\].

The general vaccination beliefs comprise of separately described arguments that now appear increasingly more often in the vaccination acceptance literature. These arguments include consideration on vaccination and naturalistic beliefs and seem to be formed by trust in government, science and industry\[[@pone.0155861.ref021],[@pone.0155861.ref022],[@pone.0155861.ref024],[@pone.0155861.ref049]--[@pone.0155861.ref051]\]. However, our data supports the idea that these beliefs are part of the same context: the general opinion on vaccination.

Most participants valued the opinions of medical experts while deciding for or against vaccination. This is consistent with other studies of the acceptance of pertussis cocooning vaccination, which report the importance of healthcare providers' recommendations as an influential factor\[[@pone.0155861.ref020],[@pone.0155861.ref022],[@pone.0155861.ref026],[@pone.0155861.ref029],[@pone.0155861.ref031],[@pone.0155861.ref033],[@pone.0155861.ref036]--[@pone.0155861.ref038],[@pone.0155861.ref040],[@pone.0155861.ref041]\].

Furthermore, some studies have reported the influence of perceived autonomy in the healthcare workers' decisions about accepting vaccination for pertussis and for influenza\[[@pone.0155861.ref021],[@pone.0155861.ref029],[@pone.0155861.ref052]--[@pone.0155861.ref054]\]. Parents' 'right to choose yourself' has previously been described in studies of the acceptance of measles, mumps, and rubella (MMR) vaccine\[[@pone.0155861.ref055]\].

Finally, our study underlines the importance of organisational factors in the implementation of a vaccination programme\[[@pone.0155861.ref018],[@pone.0155861.ref029],[@pone.0155861.ref031],[@pone.0155861.ref036],[@pone.0155861.ref038],[@pone.0155861.ref039],[@pone.0155861.ref043],[@pone.0155861.ref045]\]. Importantly, different target groups have different preferences. The absence of available infrastructure for administering vaccination is seen as difficult, especially for the target groups of new parents and midwives. Healy et al. (2011) argue that this is also an important barrier to accepting pertussis cocooning vaccination in the USA\[[@pone.0155861.ref056]\]. Although this makes the organisation of a vaccination programme for pertussis cocooning challenging, our data provide suggestions regarding vaccine delivery that may help mitigate barriers to vaccine completion by target groups, which would help those aiming to minimise the negative influence that some organisational factors have on acceptance.

### What this study adds {#sec036}

Although other studies describe outcome expectations as an influential factor\[[@pone.0155861.ref020]--[@pone.0155861.ref026],[@pone.0155861.ref030],[@pone.0155861.ref034],[@pone.0155861.ref036]--[@pone.0155861.ref038]\] our participants, interestingly, also said that their perceived cost-benefit ratio (of a government vaccine strategy) influenced their decision. This suggests that people may weigh societal benefits and drawbacks for their personal decisions. To our knowledge, this has not previously been described in the vaccination acceptance literature.

In the literature about pertussis cocooning vaccination acceptance and vaccination acceptance in general, the concept of moral norm has been emphasised with regard to responsibility. Sometimes explicitly\[[@pone.0155861.ref036],[@pone.0155861.ref057]--[@pone.0155861.ref060]\], sometimes implicitly; 'to protect others' and 'to protect my patient' are the phrases used as important reasons for accepting a vaccine\[[@pone.0155861.ref021],[@pone.0155861.ref023],[@pone.0155861.ref025],[@pone.0155861.ref026],[@pone.0155861.ref037],[@pone.0155861.ref043],[@pone.0155861.ref049]\]. This partially concurs with our findings.Our data suggest the possible addition of justice to the concept of the moral norm. Since 'justice' was more frequently a topic for professionals, it may function differently in different vaccination settings.

Anticipated regret has not yet appeared in other research about accepting vaccination for pertussis cocooning. However, recent research in other settings seems to show that anticipated regret does indeed influence vaccination decisions \[[@pone.0155861.ref061]--[@pone.0155861.ref064]\].

Miller's study states that 'a lack of information to base a decision on' was a reason for people to refuse pertussis vaccination in the USA\[[@pone.0155861.ref022]\]. This may be similar to the decisional uncertainty found in our data. However, some participants declared that this decisional uncertainty originated in the large amount of available information about vaccination that propagates strong opinions either for or against. This resembles Poltorak's description of parents' uncertainty in deciding whether to accept an MMR vaccination for their child\[[@pone.0155861.ref055]\].

Experience, information, and trust {#sec037}
----------------------------------

In reflecting on our data, we noticed three predominant themes rooted in the different determinants of intention to accept pertussis vaccination: experience, information, and trust. These themes might be important in understanding the decision-making for pertussis cocooning vaccination, and they might provide entry points for the design of an effective vaccination programme.

Participants' experiences are important in their assessment of the various risks for their decision--making, and these experiences are also important in formulating the roles of autonomy and decisional uncertainty. In previous studies associations have been described between earlier vaccine acceptance (for instance for influenza) and present acceptance of a pertussis cocooning vaccination \[[@pone.0155861.ref023],[@pone.0155861.ref027],[@pone.0155861.ref028],[@pone.0155861.ref032]\]. Although a person's experiences are, of course, inalterable, their importance in decision-making might justify further study of how experience can help in interventions for encouraging acceptance of vaccination.

Studies for improving the acceptance of vaccination often recommend attuning information to the needs of target groups\[[@pone.0155861.ref043],[@pone.0155861.ref045],[@pone.0155861.ref065]\]. In line with these findings, most study participants indeed needed information; they asked many questions before they formed an opinion about vaccination for pertussis cocooning. In search for answers, they reported to value information based on the source, volume, consistency and scientific base. Knowing what information to trust seemed to be a difficult task, as some participants stated that their search for answers resulted in decisional uncertainty. Notably, part of our participants also stated they perceived public health information biased in favour of vaccination promotion, which added to their uncertainty. This could be understood to be a result of their awareness of the double role a government has in voluntary vaccination programs: to stimulate vaccination acceptance, while respecting and fostering the public's autonomous choice on vaccination \[[@pone.0155861.ref066]\]. It also fits with the societal change in trust described in the next paragraph. Moreover, it suggests that the power of public health authorities to improve vaccination acceptance through information provision might be restricted.

Other studies in which uncertainty appeared report that providing extra, attuned information had limited effects on vaccination acceptance\[[@pone.0155861.ref067],[@pone.0155861.ref068]\]. Some authors have even questioned whether information that provides arguments for choosing leads to a decision at all\[[@pone.0155861.ref069]\]. Thus, the role of information in decision-making in vaccination acceptance is controversial. Therefore, attention should be given to alternatives for information provision in vaccination programmes aimed at optimising acceptance.

Trust is currently a more often debated issue in the literature about vaccination acceptance\[[@pone.0155861.ref049],[@pone.0155861.ref070],[@pone.0155861.ref071]\]. In our findings, the importance of trust is reflected in its influence on the acceptance of pertussis vaccination via the general vaccination beliefs, perceived efficacy, and decisional uncertainty. Trust in government, science, and industry positively influenced acceptance because some participants believed that a vaccination would only be advised if positive outcomes were expected. In contrast, some participants formulated what we called 'critical vaccination beliefs' in which distrust was very important. This corresponds with the changes in society toward a risk culture in which manufactured risks seem exceedingly important and lead to the distrust of government, industry, and science\[[@pone.0155861.ref072],[@pone.0155861.ref073]\] Such a culture has been described in the sociological literature\[[@pone.0155861.ref049],[@pone.0155861.ref074]--[@pone.0155861.ref076]\]. An answer to this trend is not easily found, but we need to give it specific attention in future research about vaccination acceptance.

Differences between target groups {#sec038}
---------------------------------

Notably, most determinants were brought forward by parents as well as professionals and were generally comparable in the different groups. Nonetheless, specific groups emphasised certain determinants.

The most remarkable differences were noted between the parents and the healthcare professionals, especially for moral norms, both responsibility and justiceMost parents said they could see vaccination as a part of their responsibility for their child's health. Professionals, however, saw vaccination having an impact on their personal lives; therefore, they refused to regard it as part of their professional responsibility. This is compatible with Baron-Epel's qualitative study of pertussis cocooning vaccination\[[@pone.0155861.ref021]\]

Furthermore, the healthcare professionals most clearly expressed critical vaccination beliefs, doubts about the risks for the vulnerable infants for whom the programme is designed, and doubts about the expected efficacy of the programme. It is remarkable that the healthcare professionals, who have more knowledge about medicine and science, held more beliefs that seemed to contrast with this background. However, this is in line with studies that identify higher educated parents and healthcare professionals as risk groups for vaccine refusal\[[@pone.0155861.ref077]--[@pone.0155861.ref079]\] Pereti-Watel\[[@pone.0155861.ref074]\] offers an explanation for this phenomenon: the educated middle class is more hesitant about accepting vaccination on the basis of distrust. They seem to know enough to recognise 'manufactured risks', but too little to discard them as illegitimate science.

Strengths and limitations {#sec039}
-------------------------

This study has some strengths and limitations that should be mentioned. First, it provides insight into a broad range of influencing factors that affect the intention to accept vaccination for pertussis cocooning in the Netherlands. We interviewed parents and healthcare professionals in four differing but relevant target groups, who have close and prolonged contact with newborns. Therefore, our data reflect a comprehensive range of determinants. This is one of the few studies to report a perspective of healthcare professionals as recipients of pertussis cocooning vaccination (rather than providers) Regrettably, we were able to conduct only individual interviews with the neonatal care nurses. However, the influence this had on the results appears limited, since no new themes emerged in these interviews. There could have been some selection bias: people with strong opinions about the subject might have been more inclined to enter the study. However, we met both advocates and opponents of vaccination in the focus groups and interviews. As we sampled parents from different socio-economic settings, we trust that most opinions possibly related to socio-economic background were covered. For this reason, we are confident that we have covered the broad array of the target groups' arguments, both for and against vaccination. As organisation of health care varies between countries, our findings on organisational barriers may be not generalizable for other countries.

Second, the qualitative research method has the advantage of obtaining in-depth understanding of the factors in question. The inclusion of new participants until data saturation was achieved and the number of individual interviews and focus groups ensures good validity of the data.

Conclusion {#sec040}
==========

This study provides an indication of which influencing factors should be optimised to effectively implement pertussis cocooning in different target groups, or adapt a pertussis cocooning programme where it already exists. It provides perceived determinants of the intention to accept a pertussis cocooning vaccination for parents as well as for paediatric nurses, maternity assistants and midwives and is of relevance especially in countries in which pertussis vaccination is not mandated for these groups. These results need quantification for target groups and settings which have not yet been studied. The heterogeneity of our study's determinants demonstrates the complexity of people's decision-making about vaccination for pertussis cocooning. Experience, information, and trust are the predominant themes that emerged from the described determinants. These themes require particular attention in future research on vaccination acceptance, especially with regard to their role in use and implementation in policy and practice.
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